Morphological variation of individual Escherichia coli 30S ribosomal subunits in vitro and in situ, as revealed by cryo-electron tomography.
Cryo-electron tomography has been used to reconstruct the structures of individual ribosomal 30S subunits in Escherichia coli cells treated with rifampicin. Rifampicin inhibits transcription initiation, thus giving depletion of mRNA and accumulation of free 30S and 50S subunits in the cell. Here, we present the 3D morphologies of reconstructed individual 30S ribosomal subunits both in vitro and in situ from E. coli. The head, the platform, and the body of the structures show large conformational movements relative to each other. The particles were grouped into three conformational groups according to the ratio between width and height in the subunit solvent side view. Also, an S15 fusion protein derivative has been used as a physical reporter to localize S15 in the 30S subunit. The results demonstrate a considerable morphological heterogeneity and structural variability among 30S ribosomal subunits.